
HOMEWORK 8. DUE 10/17/02

Problem 2.1.1. Given a set X and subsets A1, A2, A3, · · · , let

A+ = lim supAn =
∞⋂

k=1

⋃
n≥k

An

and

A− = lim inf An =
∞⋃

k=1

⋂
n≥k

An.

Let f+, f− and fn be the characteristic functions of the set A+, A− and An,
respectively. Prove that f+ = lim sup fn and f− = lim inf fn.

Problem 2.1.3. (a) Let fn : X → R be a sequence of measurable functions.
Show that the set

{
x ∈ X

∣∣ the sequencefn(x) converges
}

is measurable.
(b) Deduce that the set of points ω ∈ I for which the randomized series

∞∑
k=1

Rk(ω)
k

converges, is a measurable subset of I.
Problem 2.1.8. Let f : R → R be monotone increasing. Show that f is

measurable.
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